Speeding of miniature excitatory post-synaptic currents in Ts65Dn cultured hippocampal neurons.
Down syndrome (DS) is the leading non-heritable cause of mental retardation and is due to the effects of an extra chromosome 21. Mouse models of DS have been developed which parallel many of the cognitive and behavioral deficits of DS individuals. Of these, Ts65Dn mice show abnormal hippocampal properties including learning and memory deficits, altered synaptic plasticity and irregular dendritic spines. We assessed synaptic function of cultured postnatal Ts65Dn hippocampal neurons through examination of spontaneous miniature excitatory post-synaptic currents (mEPSCs) and compared them to those from diploid neurons. Averaged amplitudes and frequency of mEPSC events were similar to diploid suggesting presynaptic function is not overtly disrupted in Ts65Dn hippocampal neurons. However, both averaged decay and rise times (10-90% of peak) were significantly faster (approximately 20% for both rise and decay) in Ts65Dn neurons compared to diploid. The distribution of both decay and rise times, indicates global scaling of all percentile groups and is independent of amplitude suggesting normal electrotonic filtering in spite of abnormal expression of GIRK2 channel in Ts65Dn mouse. Western blot analysis suggests overexpression of GluR4 subunit of AMPA receptors which may contribute to faster mEPSC in Ts65Dn neurons. Intrinsic synaptic properties influenced by genetics or epigenetics factors in Ts65Dn postnatal cultured neurons are therefore disrupted and may contribute to the cognitive deficits associated with DS.